Gas Chromatography Mass Spectrometry (GCMS) data was collected on a Shimadzu GC-2010 plus with a 30 m, 0.25 mmID, 0.25 µm df column.
S 2
General experimental procedure: CEES (2.0 µL, 0.017 mmol) was added to a quartz NMR tube containing 0.5 mL CDCl 3 and #-Ag or #-Cu (0.017 mmol). A 1 H NMR was taken after addition and then placed under UV light (254 nm) and monitored every 30 minutes until CEES had been consumed. A small aliquot was taken every hour for GC-MS. 
Destruction by vanadium-NHC complexes
General experimental procedure:
CEES (2.0 µL, 0.017 mmol) was added to a quartz NMR tube containing 0.5 mL CDCl 3 and #-Ag (0.017 mmol). A 1 H NMR was taken after addition and then placed under UV light (254 nm) and monitored every 30 minutes until CEES had been consumed. A small aliquot was taken every hour for GC-MS.
Paraoxon-ethyl (8.8 µmol) or Profenofos (8.8 µmol) was added to a quartz NMR tube containing 0.5 mL of #-V (8.8 µmol). 1 H, 31 P and 51 V NMR were taken after addition, and then placed under UV light (254 nm) and monitored at regular intervals using GC-MS.
On one occasion, crystals of a vanadium-containing decomposition product were isolated from a chloroform reaction mixture of IMesVOCl 3 and a stoichiometric amount of Paraoxon-ethyl after photolysis. The crystals were isolated in approx. 15% yield, and characterised by single crystal X-ray diffraction as the 1-D polymer of (VO 2 Cl 2 PO 2 ) n . Excess chloride radicals in solution increase chances of attack on ethyl group leading to initial formation of mustard gas which rapidly undergoes attack via a second chloride radical and so on. 
Combination of 2 products

Destruction by complexes of tethered-NHCs
CEES (2.8 µL, 0.024 mmol) was added to a NMR tube containing 0.5 mL CDCl 3 and 6-M (0.024 mmol). A 1 H NMR was taken after addition and then placed in a pre-heated oil bath to 80 o C and monitored at regular intervals using 1 H NMR and GC-MS spectroscopy.
Paraoxon-ethyl (2.6 µL, 12 µmol) or Profenofos (3.0 µL, 12 µmol) were added to a NMR tube containing 0.5 mL of CDCl 3 with 6-M (12 µmol). 1 H, 31 P were taken after addition, and then placed in a pre-heated oil bath to 80 o C and monitored at regular intervals using 1 H, 31 P and GC-MS. 
